In most oil and gas fields, CO 2 corrosion has become a significant problem plaguing the development of the oil industry. The usage of Acetic acid (HAc) as a common material in oil extraction increases the complexity of CO 2 corrosion process. Among the many factors affecting the oil casing corrosion, the flow rate plays a decisive role. Therefore, in this work Wuhan Koster CS310 Electrochemical Station was used to measure the dynamic potential polarization curves and perform electrochemical impedance spectroscopy (EIS) at different concentrations of HAc and flow rates. Subsequently, the polarization curves were fitted to obtain the polarization characteristics, and corresponding equivalent circuits were chosen to fit the experimental EIS data. In the end, the corrosion behavior and corrosion mechanism of N80 steel were discussed based on corrosion electrochemical theory. It is concluded that the presence of HAc increases the self-corrosion potential E corr and self-corrosion current density I corr of N80 steel in saturated CO 2 solution, promotes the anodic and cathodic reaction speed, and reduces the thickness and the protective effect of the corrosion product film. Furthermore, it is observed that the flow rate increases the corrosion current density of N80 steel, increases the electric double layer capacitance CPE, reduces the charge transfer resistance R t , and eventually accelerates the corrosion rate of steel.
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